Vascular calcification in type-2 diabetes and cardiovascular disease: Integrative roles for OPG, RANKL and TRAIL.
Vascular calcification (VC), a disorder that causes blood vessel hardening and dysfunction, is a significant risk factor for type-2 diabetes mellitus (T2DM), which invariably manifests associated cardiovascular complications. Although the clinical effects of VC have been well-documented, the precise cellular events underlying the manifestation and progression of VC are only now coming to light. Current research models indicate that VC likely involves signalling pathways traditionally associated with bone remodelling, such as the OPG/RANKL/TRAIL signalling system. In this respect, receptor activator of NF-κB ligand (RANKL) promotes VC whilst osteoprotegerin (OPG) acts as a RANKL decoy receptor to block this effect, events that contrast with the known functional influence of these proteins during bone metabolism. Moreover, evidence suggests that tumour necrosis factor-related apoptosis-inducing ligand (TRAIL), an alternative decoy ligand for OPG, may exert an anti-calcific influence within the vasculature. In the current review, we conduct a timely examination of this complex VC pathology from both mechanistic and therapeutic perspectives. Our objectives are twofold: (i) to critically assess our current understanding of both osteogenic and vascular calcification pathways, with particular focus on the co-interactive roles of OPG, RANKL, and TRAIL. Extensive in vitro, in vivo, and clinical studies will therefore be reviewed and critical findings highlighted; and (ii) to examine a range of therapeutic approaches of potential relevance to VC pathology. In this regard, a clear focus on VC as it applies to T2DM and cardiovascular disease (and particularly atherosclerosis) will be maintained.